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Abstract: This paper examines the theoretical approach to Environmental Valuation (EV) 
methodology in an attempt to reduce certain limitations of the methodology. Data were 
collected through interviews with various South Australian Natural Resource 
Management (NRM) authorities. Results indicate a range of reasons for the under-
utilisation of EV methodology in NRM practice in South Australia such as the 
controversial nature of the methodology and low level of awareness among NRM 
practitioners about the benefits of undertaking EV studies.  The research has led to the 
development of a Natural Resource Valuation (NRV) tool based on EV methodology and 
aimed at promoting EV in NRM community consultation practices.  
Introduction  
This paper outlines a number of issues related to both the theory and practice of Environmental 
Valuation. The ‘product’ of this research is a Natural Resource Valuation (NRV) tool that has been 
developed on the basis of theoretical and analytical findings. The tool addresses a number of EV-
related issues and is adapted for ‘in-house’ use by Natural Resource Management (NRM) 
practitioners. The ultimate aim of the research is to facilitate the application of EV into NRM 
community consultation practices. 
Background 
Environmental Valuation 
Environmental goods and services are goods and services provided by ecosystems and include all the 
benefits to society that are often difficult to measure in monetary terms (Wilson & Carpenter, 1999). 
Environmental valuation (EV) is defined as “procedures for valuing changes in environmental goods 
and services, whether or not they are traded in markets, by measuring the changes in the consumer or 
producer surpluses associated with these environmental goods” (GESAMP 2009). In other words, EV 
is an attempt to determine the monetary values of environmental goods and services where markets 
normally do not exist.  
There is a substantial demand for a practical technique for measuring the value of non-market goods 
required for benefit-cost assessments of public goods, for the analysis of policies that affect the 
environment, and for realistic estimates of environmental damages resulting from human action (Rolfe 
& Bennett 2006, Adamowicz 2004). A number of EV methods have been developed to address this 
problem by attempting to value environmental preferences through stated preference techniques, 
sometimes referred to as ‘constructed markets’ (Kolstad 2000). Principal among these have been the 
contingent valuation (CV) method, conjoint analysis (CA) and, in the later years, choice modelling 
(CM) technique.  
Since the early 1990s, EV methodology has undergone significant development and improvement. A 
boost in the number of EV studies conducted worldwide indicates an increasing credibility of the 
methodology in the context of NRM. However, EV literature refers to the controversy of the 
methodology, which remains a topic of debate at academic and practical levels between the advocates 
and critics of EV. As a result, despite the practical need for a valuation methodology suited to natural 
resource management practice and the availability of EV methodology, the rate of application of EV to 
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NRM decision-making processes remains slow in both national and international arenas (De Marchi & 
Ravetz 2001).   
EV-related publications discuss the implications of EV related to questionable validity of obtained 
results (Perman et al. 2003) imbedded into EV methodology via the hypothetical nature of valuation 
scenarios. Policy makers have steered away from the use of EV for a number of reasons including the 
risk of biased results, the time required to effectively implement the process and evaluate the outcomes 
(careful questionnaire design, extensive primary data collection and complex econometric modelling 
are required) and the associated expense, particularly for studies that seek to be free of bias and hence 
require additional care to be taken in their application (NOAA 2009). In practical terms, the cost and 
time needed for conducting a EV study (e.g. a CV survey) have increased due to the extent to which 
various design features are now regarded as required practice (Spash 2000, NOAA 2009).  
Study site 
In South Australia (SA) – the driest state of the driest inhabited continent – concern for water resource 
availability is more pressing and evident in light of the drought over the past several years (SA Water 
2009). Uses of water range from domestic, agricultural and industrial to ecological, aesthetic and 
recreational. Relatively little data on water-based recreation behaviour and trends are available 
(Pigram 2006). Even less attention has been directed towards the assessment of non-use values of 
water such as ecosystems health value, aesthetic, existence or bequest value.  
Water in SA has become a prescribed resource in many regions of the state with the subsequent need 
for developing water allocation plans (WAPs) by the state NRM boards in close consultation with the 
community and collaboration with other state NRM agencies such as the Department of Water, Land 
and Biodiversity Conservation (DWLBC), SA Water and Primary Industries and Resources of South 
Australia (PIRSA). 
Excessively dry conditions in SA impose additional stress on aquatic ecosystems. Environmental 
flows in many South Australian rivers are lower than ever (SA Water 2009).  The valuation of non-
market values of environmental flows in this context is regarded as a matter of urgency; this was a 
reason for choosing South Australia as a study site. 
In South Australia, the role of EV, the only currently available methodology that targets economic 
valuation of non-use values of a resource, becomes increasingly important particularly in light of: 
 Legislative recognition of ecosystems’ right for water (often referred to as ‘environmental water’ 
or ‘environmental flows’) as equal with other water users when allocating water; and 
 The guiding principles of Ecologically Sustainable Development (ESD) formulated in the National 
Strategy for ESD that reflect the importance of improved valuation policy and community 
involvement in NRM decision-making (DEH 2005). 
This research assesses the opportunity to apply EV as the means of deriving non-use values of water in 
a context of NRM practice in South Australia with a focus on the allocation of environmental flows. It 
is suggested that the community consultation process provides an avenue for integrating EV 
methodologies into the decision-making process. Furthermore, it is suggested that a public meeting 
setting, which is an integral part of the consultation process, opens up an opportunity for value 
formation during EV presentations and subsequent discussions. A range of benefits that arise from the 
proposed approach to conducting valuation studies is discussed including the benefit of expected cost 
reduction. 
Research questions 
The review of literature conducted as part of this study indicated that while EV methodology offers 
practical techniques for valuating non-market environmental goods and services that otherwise have 
no allocated value, the methodology has been under-utilised for a range of reasons discussed in the 
previous section of this paper. These conclusions raised the following research questions:  
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1. Is it possible to bring EV into the NRM practice by modifying the approach to conducting EV 
studies? This is the central question of the project (addressed in South Australian context) which 
requires two preliminary questions to be addressed. These questions are as follows:  
2. What is the current EV standing in NRM practice in SA? Addressing this question will provide a 
better understanding of how EV methodology influences NRM decisions in SA in general and 
water allocation decisions in particular. 
3. What are the impediments for applying EV in NRM decision-making in SA? This question is aimed 
at assessing how the impediments identified in EV literature correspond with those identified by 
NRM practitioners in SA. 
Addressing the research questions leads to the project proposition which suggests that a modification 
of the EV methodology will facilitate the incorporation of EV into NRM decision-making processes.  
Theoretical framework 
EV is a well established methodology that has been applied worldwide. Since the mid 1980s, the 
application of EV has spread from the US to Europe and the developing countries (Barton 1999; EVRI 
2009). In Australia, recent years show increasing interest in EV, particularly in relation to fresh water 
systems (Whitten & Bennett 2005). EV incorporates a range of sub-methodologies (as outlined 
previously) such as CV, CA and CM. In terms of the number of publications, Contingent Valuation 
(CV) is currently the dominating method for non-market valuation (EVRI 2009). In terms of broad 
applicability, relative ease of use and adaptation to in-house application CV is considered the most 
appropriate methodology for application to NRM practices. The expressed study participants’ 
Willingness-to-Pay (WTP) for restoration or preservation of environmental amenity provides 
important information to the decision-makers. 
Methodology 
Data for this research were obtained through: 
1. Semi-structured interviews with a number of SA state NRM authorities. Permission to conduct the 
interviews was granted by the Social and Behavioural Ethics Committee of Flinders University. 
2. The data from the interviews were then analysed for emerging themes. 
3. A further review of literature was conducted to assess the SA findings in the context of the local 
and international literature. 
4. Based on the SA needs (identified in part 1), a modification to the CV methodology was then 
developed – henceforth referred to as the Natural Resource Valuation (NRV) tool that aims to 
facilitate the incorporation of CV methodology into NRM community consultation practices.  
Findings and conclusions 
Research findings 
The findings from interviews with SA NRM authorities are summarised as follows: 
 Community consultation is a mandatory, well-established process that plays a critical role in NRM 
practice (e.g. in developing regional and state NRM plans); 
 The role of EV in NRM decision-making is minimal; 
 EV methodology is currently not included in the suite of NRM decision-support tools; 
 EV currently has no role in the development of regional Water Allocation Plans (WAPs); 
 The role of community consultation in the development of WAPs is regarded as of critical 
importance by state NRM practitioners; 
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 The reasons given by state NRM practitioners for excluding EV from decision-making processes 
are similar to those given for the under-utilisation of EV methodology in general. These include:
  
o A lack of awareness and understanding of EV methodology by decision makers and the 
community;  
o A lack of trust in EV methodology in terms of conducting the analysis and predicting the 
results; 
o A lack of community interest in EV studies;  
o Not enough examples of successful applications of EV;  
o The non-mandatory status of EV which, linked with high cost of studies, reduces the 
range of potential applications; 
o Resource constraints where NRM boards neither have a capacity to undertake in-house 
studies, nor can afford to hire a consultant;  
o Common practice of using non-economic mechanisms (as opposed to EV) that assist in 
decision-making such as determining priorities, conducting environmental modelling, 
relying on expert knowledge; 
 
 There is a practical need for a valuation tool that can be added to the suite of NRM decision 
support tools. The interviewees expressed their interest in applying suitable valuation techniques 
in their NRM practices. 
 
NRV tool 
As part of this study a Natural Resources Valuation (NRV) tool was developed following data and 
methodological analysis of EV. The following characteristics of the NRV tool have been identified as 
potentially beneficial for integration of EV (in a form of modified CV methodology) into the NRM 
practice:  
 It is relatively easy to understand and be applied by in-house NRM practitioners; 
 It provides an opportunity to omit or at least reduce some of the controversial features of EV 
methodology; 
 It is of educational value to both NRM practitioners and the community in terms of providing 
easy-to-follow introduction to EV and understanding the concept of applying economic 
mechanisms to valuation of non-market environmental goods; 
 It provides an opportunity for enhanced community involvement in NRM practices (i.e. economic 
valuation of the natural resources integrated into the community consultation process); 
 It is relatively inexpensive in comparison to conventionally conducted CV studies. 
The following diagram provides a snapshot of the model background and its assumed potential role in 
NRM. The left hand side of the diagram represents the EV standing in the realm of academic world 
including the theory of EV methodology, its continuous development, availability of techniques for 
valuing non-market goods, EV databases for easy access to published studies and their results, and the 
opportunity for benefit transfer that arises from adopting the results of previous EV studies to new 
contexts. The right hand side of the diagram shows the EV standing in the real world of NRM practice.  
The diagram shows how the theoretical advancements and practical aspects of EV merge by the means 
of proposed NRV tool. The expected advantages and limitations of the tool are also included in the 
diagram. As a new approach to conducting EV studies, the NRV tool is expected to be applied in 
limited contexts over a period of time before its practical value to the NRM practice can be assessed. 
The NRV tool will be offered to NRM practitioners in a form of step-by-step guidelines in a 
convenient CD-ROM format. It is envisaged that the tool is suited for NRM practitioners with no 
special training in EV methodology or environmental economics.  
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Figure 1. Diagram of the background to the NRV tool and its envisaged role in NRM decision-making 
processes 
 
EV methodology 
(non-market goods)  
Well-developed techniques 
(CV, CM, CJA) 
• Poorly understood by NRM 
practitioners 
• Too sophisticated to use 
independently 
• Non-mandatory 
• Expensive to hire a consultant 
• Controversial 
Significant number of studies 
(ENVALUE*, EVRI*)
Insignificant role in NRM 
decision-making
BT* opportunities Low rate of application 
NRV tool – a decision making tool for NRM 
practitioners: 
• Suitable for use by NRM practitioners 
• Incorporated into community 
consultation process 
• Values formed during deliberation 
process 
• Collective decision-making 
• Data collected on-the-spot 
• No need for sensitivity 
analysis/repeated studies 
• Relatively inexpensive 
Potential advantages: 
• Promotion of EV into 
NRM practice 
• Enhanced community 
participation in NRM 
decision-making 
• Incorporation of EV into 
NRM policy frameworks 
• NRV model approach 
reduces some of EV-
indigenous limitations 
Potential limitations: 
• Not recommended for 
projects that require accurate 
estimation including very 
large scale projects where 
impacts of decisions are 
pervasive and potentially 
significant 
• As a new approach to EV, the 
NRV tool requires repeated 
trialling for estimation of its 
validity and practical value 
EV in NRM practice 
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* Abbreviations: BT – benefit transfer; ENVALUE – EV database created by NSW Environment 
Protection Agency (EPA); EVRI – environmental valuation reference inventory (EV database created 
by Canadian EPA). 
Table 1 provides a summary of the major features of the NRV tool in comparison with traditional CV 
methodology.  
Table 1 CV vs. NRV tool 
Study stages CV methodology NRV methodology 
Set up a hypothetical 
market – survey 
information and 
questionnaire pack 
Prepared by EV consultant. 
 
Prepared by NRM project team 
according to guidelines.  
Determine study sample Normally a statistically 
representative sample of general 
population is invited to participate.
Public meeting setting; 
stakeholders to environmental 
amenity in question are invited to 
participate. 
Obtain the bids Normally via mailed out 
questionnaires, face-to-face 
interviews or telephone 
interviews. The focus is on 
assumed pre-conceived value.  
A process that consists of several 
steps during a public meeting 
including expert presentations, 
panel discussion, deliberation 
facilitated by a moderator 
followed by answering a 
questionnaire. The focus is on 
value formation. 
 
Data collection May need to be repeated if not 
enough responses received via 
returned mail (normally low 
response rate) 
Collected on the spot or via mail 
or e-mail by deadline. Assumed 
increased response rate. 
Data analysis Econometric analysis – normally 
done by EV consultant. 
Estimate mean WTP* and 
aggregate by relevant population 
size – done by NRM project team 
according to guidelines.  
* WTP – Willingness-to-Pay – a major derivative of CV studies expressed in dollar terms. 
Trial of the NRV tool  
To date the NRV tool has been trialled in artificial settings within the academic community of Flinders 
University (as opposed to prescribed community consultation forums – reasons for this are outlined 
below). Four different groups of participants have been engaged in the artificial trials: a group of first 
year students (Environmental Management stream), a group of third year students (Environmental 
Management stream), a group of postgraduate students (mixed disciplines) and a group of academics 
(mixed disciplines). The purpose of the trials was to receive feedback on two different approaches to 
conducting CV studies: pure CV methodology versus modified CV methodology (NRV tool).  
Each mini-trial consisted of the following sections: 
 Introduction to the concept of EV with focus on CV technique. 
 A miniature CV study to determine a WTP for degraded catchment ecosystem as a result of 
reduced environmental flows (hypothetical scenario) as a traditional approach to CV. 
 Application of the NRV model as an innovative approach to CV in a surrogate setting including 
expert presentations, questions/answers, and deliberative discussions aimed at value formation 
followed by distribution and completion of CV questionnaire by the study participants. 
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 A discussion of two approaches to CV with the trial participants. This followed by inviting the 
participants to answer extra questions in a questionnaire.   
 
The major findings from the trials can be summarised as follows: 
 Most participants preferred the NRV tool approach to CV in terms of expanding their 
understanding of valuation of the natural resources i.e. in applying economic mechanisms to 
valuation of non-market environmental goods. 
 Most participants expressed a greater WTP in the modified CV setting compared with pure CV 
setting. 
 
While the trials provided some valuable insights into the NRV tool, the data obtained could only be 
used as a guide for minor adjustments to the NRV tool. The NRV tool requires trialling in ‘real’ NRM 
community settings (see methodology) with significantly more time allocated to each trial.  
Future research plans 
Ideally, the NRV tool should be trialled in a variety of ‘real’ NRM settings so that any shortcomings 
can be exposed and its value assessed. Offers to trial the tool have been made to a number of NRM 
organisations. Despite them having expressed an interest in trialling the tool in their NRM projects, 
these have yet to be realised (for reasons beyond the author’s control). Trials are however being 
prepared as a part of an NRM research project currently conducted by the University of South 
Australia in collaboration with SA Water and other parties. The project aims at developing a 
framework for determining the social, environmental and economic values of SA catchments. As part 
of that study, a trial of the tool is scheduled for July 2009. 
Once the tool has been trialled in NRM forums, future research work will be directed towards firstly, 
modifying the tool in response to any limitations exposed during the trials. Secondly, in light of the 
current reluctance among NRM practitioners towards using EV methodology, the benefits of the tool 
will be promoted among NRM practitioners to facilitate its use.  
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